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Description 

This Invention relates to a thermally stabilized chlorine-containing resin composition. More particularly, 
this invention relates to a chlorine-containing resin composition comprising a chlorine-containing resin and a 

5 stabilizer consisting essentially of an overbased alkaline earth metal salt, zeolite, calcium hydroxide and a 
complex of a metal perchlorate with a polyhydric alcohol or its derivative, said composition having excellent 
resistance to the discoloration and deterioration in physical properties of the chlorine-containing resin, both 
accompanying the themaal degradation of the resin caused when the resin is subjected to thermoforming or 
exposed to a high temperature atmosphere for a long period of time. 

10 When chlorine-containing resin compositions are subjected to thermoforming or when the molded 
articles of said compositions are exposed to high temperatures for a long period of time, they give rise to 
thermal degradation accompanied by dehydrochlorination. whereby discoloration and/or deterioration in 
physical properties of the resin are caused. In the case of the molded articles, the commercial value is 
reduced significantiy. Hence, it has been conventional to add to chlorine-containing resins a stabilizer which 

75 Is a combination of a salt of a carboxylic acid with a metal such as barium, zinc or the like with an organic 
ester of phosphorous acid, a phenolic antioxidant or the like to stabilize the chlorine-containing resins. 

Molded articles obtained from such stabilized chlorine-containing resin compositions have recently been 
used in large quantities as interior parts of automobiles. In the case of a molded article of a chlorine- 
containing resin composition with a soft resin formulation, a urethane is Injected into the interior of the 

20 molded article or laminated onto the back side of tiie molded article and foamed for the purpose of making 
automobiles lighter. Improving the impact resilience and hand of the molded article and enhancing the 
safety of drivers. The molded articles thus obtained are utilized as interior parts of automobiles. Such 
Interior parts of automobiles have been produced by subjecting a resin composition to calendering or 
extrusion to obtain a sheet and then subjecting tiie sheet to vacuum forming. Therefore, the thermoforming 

25 conditions in tills production are substantially the same as those in the production of general molded 
articles, and accordingly, the chlorine-containing resin compositions containing the above-mentioned known 
combination of stabilizing components are thermally stable enough under the thermoforming conditions. 
However, it has been difficult to form a complicated grain leather pattern on the surface of the above 
molded articles and even if the pattern can be formed the hand of tiie molded articles obtained is not 

30 satisfactory. Therefore, it has been designed to form a complicated grain leather pattern having an 
Improved hand. 

Under such circumstances, powder molding methods have been employed in recent years to realize 
said improvement. The powder molding methods are disclosed in, for example, JP-A-60-161451, JP-A-61- 
91238 and US-A-4,659.764. 

35 In these prior art references, a molding method is adopted which comprises adding, to a chlorine- 
containing resin, a stabilizer, a platicizer. a pigment, etc., mixing them thoroughly with heating (so-called 
dry-blending) to obtain a resin composition in the powder form, sprinkling the powder form resin composi- 
tion on a metal mold at a high temperature of 200-280 • C by rotational powder molding or powder slush 
molding to fuse the powder particles, and cooling the fused product to obtain a molded article. The molded 

40 article for use as an interior part of automobiles obtained by the above powder molding has the advantage 
that the outermost layer thereof has a precise, complex, calm, leather-like pattern and hand. However, there 
are such problems that since, in the powder molding, a chlorine-containing resin composition in the powder 
form is sprinkled on a metal mold at a high temperature to fuse the powder particles without being 
beforehand subjected to kneading and gelation, a resin composition consisting of a chlorine-containing resin 

45 and a conventional amount of a conventional stabilizer tends to be thermally degraded with discoloration 
when It is subjected to the powder molding. Furthermore, there is a further problem that when the metal 
mold is repeatedly used in the powder molding of the above resin composition the molding surface of the 
metal mold is stained. In addition, the Interior parts obtained by subjecting tiie molded article to Integral 
molding with a urethane as a secondary processing are discolored when they are exposed to a high 

50 temperature of 80 - 130* C for 300 hours or more, resulting in deterioration of quality. 

In order to overcome the above severe thermal conditions in the powder molding, thermal stabilization 
of chlorine-containing resin with various stabilizers has so far been proposed. However, no sufficient 
stabilization is obtained and an improvement thereof has been desired. 

This Invention aims at providing a chlorine-containing resin composition which has been thermally 

55 stabilized with a stabilizer and which has solved the technical problems of (1) thermal stabilization of a 
chlorine-containing resin composition in thermoforming, particularly powder molding under the severe 
thermal conditions, (2) staining of metal mold in repeated powder molding and (3) discoloration of an 
Integrally molded article of said resin composition with a uretiiane when the article has been subjected to a 
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high temperature for a long period of time. 

According to this invention, there Is provided a thermally stabilized chlorine-containing resin compos!* 
tion comprising a chlorine-containing resin and a stabilizer consisting essentially of (a) an overbased 
alkaline earth metal carboxylate or phenolate complex, (b) zeolite, (c) calcium hydroxide and (d) a complex 
5 of at least one metal perchiorate selected from the group consisting of sodium, magnesium, calcium and 
barium perchlorates with at least one compound selected from the group consisting of polyhydric alcohols 
and their derivatives. 

The complex which is the component (a) of the stabilizer which is one of the constituents of the 
composition of this invention can be easily produced by reacting an excess equivalent of an alkaline earth 

70 metal oxide or hydroxide with an organic carboxylic acid, for example, a fatty acid of 7-18 carbon atoms, or 
with a phenol, for example, an alkyi phenol (the alkyi group thereof is at least one alkyi selected from the 
group consisting of octyl, nonyl and dodecyl), in a hydrocarbon solvent or a hydrocarbon-alcohol mixed 
solvent. This production process is disclosed in US-A-2.968.642; 2,971,014; 3,147,232; 3,533,975; 
4,159.973; 4,252,698; etc. The complex includes, for example, overbased barium 2-ethylhexanoate, over- 

75 based barium isodecanoate, overbased barium oleate, overbased barium linoleate, overbased calcium 
isodecanoate, overbased calcium oleate, overbased magnesium oleate. overbased barium dodecylphenolate 
carbonate, overbased barium octylphenolate carbonate, overbased calcium dodecylphenolate carbonate, 
overbased calcium nonylphenolate carbonate, overbased calcium thiobisdodecylphenolate carbonate and 
overbased magnesium, nonylphenolate carbonate. These overbased alkaline earth metal carboxylate and 

20 phenolate complexes can be produced easily; however, commercially available complexes may also be 
used. The commercially available complexes include, for example, Lubrlzol LD 2105, LD 2106 and LZ 2116 
which are all products of Lubrizol Corp. in U.S.A. 

In this invention, the overbased alkaline earth metal carboxylate or phenolate complex is used in an 
amount of preferably 0.1 - 4 parts by weight, more preferably 0.2 - 2 parts by weight, per 100 parts by 

25 weight of the chlorine-containing resin. 

The zeolite which is the stabilizer component (b) of this invention is a synthetic A type zeolite 
represented by the general formula, Na20*A!203»xSi02*yH20 (0.5 ^ x ^ 3 and 0.5 ^ y ^ 6). It includes, for 
example, Na20»Al203*Si02 '4.51-120 which is isometric (a ~ 12.32 A). In this invention, it is advantageous 
that the zeolite has a particle diameter as small as possible. The weight average particle diameter of the 

30 zeolite is preferably 10 u or less. More preferably, the proportion of particles having particle diameters of 1- 
5 R is 90% or more. In this invention, the zeolite is used in an amount of preferably 0.1-5 parts by weight, 
more preferably 0.5-2 parts by weight, per 100 parts by weight of the chlorine-containing resin. 

The calcium hydroxide which is the stabilizer component (c) of this invention is preferably in the particle 
form whose weight average particle diameter is 10 u or less. In this invention, the calcium hydroxide is 

35 used in an amount of preferably 0.5-8 parts by weight, more preferably 1-5 parts by weight, per 100 parts 
by weight of the chlorine-containing resin. 

The complex of at least one metal perchiorate with at least one compound selected from polyhydric 
alcohols and their derivatives, which Is the stabilizer component (d) of this invention, is preferably a 
complex represented by the general formula. [Me(Ci04)n][B(0H)p]q (Me is sodium, magnesium, calcium or 

40 barium; n Is an integer of 1-2; p is an integer of 1-3; q is an arbitrary number of 1-6; R Is the residue of a 
polyhydric alcohol or its derivative; and qR's may be the same or different), the complex being a liquid at 
ordinary temperature. 

Me(CI04)n which Is one of the constituents of the complex Is sodium perchiorate. magnesium 
perchiorate, calcium perchiorate or barium perchiorate. In [R(OH)p]q, R is the residue of a polyhydric alcohol 

45 or its derivative. The polyhydric alcohol and its derivative include, for example, ethylene glycol; ethylene 
glycol mono-Ci-4aIkyl ethers such as ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, 
ethylene glycol monoisopropyl ether, ethylene glycol monobutyl ether and the like; ethylene glycol 
monophenyl ether; ethylene glycol monobenzyl ether; diethylene glycol; diethylene glycol mono-Ci -♦alkyi 
ethers such as diethylene glycol monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol 

50 monobutyl ether and the like; triethylene glycol; triethylene glycol mono-Ci-^a!kyl ethers such as 
- triethylene glycol monomethyl ether, triethylene glycol monoethyl ether, triethylene glycol monobutyl ether 
and the like; polyethylene glycol: propylene glycol; propylene glycol mono-Ci -♦ alkyi ethers such as 
propylene glycol monomethyl ether, propylene glycol monoethyl ether, propylene glycol monobutyl ether 
and the like; dipropylene glycol; dipropylene glycol mono-Ci-Aalkyl ethers such as dipropylene glycol 

55 monomethyl ether, dipropylene glycol monoethyl ether and the like; tripropylene glycol; 1.4-butanediol; 1,5- 
pentanediol; and glycerine. 

The complex can be produced by reacting at least one metal perchiorate as mentioned above with at 
least one compound selected from polyhydric alcohols and their derivatives at a weight ratio of preferably 
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10:90 to 70:30, more preferably 20:80 to 55:45. The complex obtained from the reaction at this weight ratio 
is a liquid which is transparent to' translucent at ordinary temperature and is colorless to yellowish brown. 
. The complex which is the stabilizer component (d) of this invention is used in an amount of preferably 0.2-5 
parts by weight more preferably 0.5-2 parts by weight, per 100 parts by weight of the chlorine-containing 
5 resin. 

As described above, the chlorine-containing resin composition of this invention comprises the stabilizer 
components (a) to (d) as essential components. The synergistic effect of these four stabilizer components 
can prevent the chlorine-containing resin in the composition from being discolored and deteriorated in 
physical properties accompanying thenmal degradation when the composition is subjected to thermoforming 

10 and even when the composition Is exposed to a high temperature atmosphere for a long period of time. The 
four stabilizer components also show an excellent effect on the processability (e.g. plate-out) of the 
chlorine-containing resin composition of this invention. 

The chlorine-containing resin composition of this invention may further comprise a known stabilizer for 
chlorine-containing resins, a known co-stabilizer and other known additives, for example, a metal salt of an 

75 organic acid, a metal phenolate. an organic metal salt, an organic ester of phosphorous acid, an antioxidant, 
a /8-diketone compound, an inorganic metal salt compound, an epoxy compound, a light stabilizer, a 
processing aid, etc. 

The metal salt of an organic acid is generally called "metal soap". In this case, the metal is, for 
example, sodium, potassium, magnesium, calcium, barium or zinc; and the organic acid forming the salt 

20 with the metal is a carboxylic acid such as hexanoic acid, octanoic acid, 2-ethylhexanoic acid, decanoic 
acid, isodecanoic acid, lauric acid, myristic acid, palmitic acid, stearic acid, behenic acid, palmitoleic acid, 
oleic acid, ricinoleic acid, linoleic acid, isostearic acid. 12-hydroxy stearic acid, adipic acid, azelaic acid, 
sebacic acid, benzoic acid, tolulc acid, xylic acid, p-t-butylbenzoic acid, p-t-octylbenzoic acid or a mixture 
thereof. These metal carboxylates are generally called "non- or low-toxic metal soap". 

25 The phenol of the metal phenolate is, for example, p-t-butylphenol, p-t-octylphenol, nonylphenol, 
dihonylphenol. decylphenol or docylphenol; and the metal is, for example, magnesium, calcium or barium. 

The organic metal salt is typically an organotin compound and includes, for example, dimethyltin bis- 
(isooctyl thioglycollate), dibutyltin dilaurate, dibutyltin maleate, dibutyltin bis(mono-C2-i8alkyl maleate), 
dibutyltin bis(isooctyl thioglycollate), dibutyltin thiopropionate, monooctyltin tris(Ci2-i*alkyl thioglycollate) 

30 and dioctyltin bis(isooctyl thioglycollate). 

The organic ester of phosphorous acid, which may optionally be co-used in this invention, is typically a 
triaikyl phosphite, an alkylaryl phosphite, a bisphenol A type phosphite or a polyol ester type phosphite, and 
includes specifically triisooctyl phosphite, triisodecyl phosphite, trisnonylphenyl phosphite, diphenylisodecyl 
phosphite, diphenyltridecyl phosphite, distearylpentaerythritol diphosphite, tri-2,4-dl-t-butyIphenyI phosphite, 

35 tetra-Ci2-i5alkyl-4.4'-isopropylidenedipheny! diphosphite. tetrakisphenyl-dipropylene glycol diphosphite, 
tetrakisnonylphenyl-dipropylene glycol diphosphite, poly(dipropylene glycol)phenyl phosphite, etc. 

The antioxidant which may optionally be used in this invention is a hindered phenol, for example, 2,6-di- 
t-butyl-4-methylphenol, 2,^-methylenebis(4-methyl-6-t-butylphenol) or 4,4'-thiobis(6-t-butyl-3-methylphenol); 
or an alkyl ester of a sulfur-containing alkanoic acid, for example, dilauryl thiodipropionate. distearyl 

40 thiodipropionate or the like. 

The ^-diketone compound which may optionally be used in this invention includes, for example, 
benzoylacetone, dibenzoylmethane, myristoylbenzoylmethane. palmitoylbenzoylmethane, stearoylbenzoyl- 
methane, etc. 

The co-stabilizer which may optionally be used In this invention is typically an epoxy compound such 
45 as epoxidized soybean oil, epoxidized linseed oil, epoxidized castor oil, butyl ester of epoxidized linseed oil 
fatty acid, butyl or 2-ethylhexyl epoxystearate, diglycidyl ether of bisphenol A or the like. The inorganic 
compound includes, for example, magnesium oxide, calcium oxide, calcium phosphate, aluminum hydrox- 
ide, synthetic hydrotalcite and the like. The light stabilizer is of a benzotriazole compound or a hindered 
amine compound and specifically includes 2-(3.5-di-t-butyl-2-hydroxyphenyl)benzotriazole, 2-(3,5-di-t-butyl- 
50 2-hydroxyphenyl)-5-chiorobenzotriazole, polycondensate of dimethyl succinate with 1 -(2-hydroxyethyl)-4- 
hydroxy-2,2,6,6-tetramethylpiperidine, etc. As the processing aid, an organic phosphorus compound such as 
nonylphenoxy polyethoxy phosphoric acid, tridecylhydroxy polyethoxy phosphoric acid or the like may be 
used. 

The known stabilizer and the known co-stabilizer mentioned above can be appropriately used in this 
55 invention for the purpose of further improving the thermal stability, weather resistance and processability of 
the chlorine-containing resin composition of this invention. 

The chlorine-cont^ning resin in this invention Includes, for example, a vinyl chloride homopolymer; a 
viny! chloride-vinyl acetate copolymer; copolymers of a vinyl chloride and an ethylenically unsaturated 
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monomer, for example, a vinyl chloride-propylene copolymer and the like; copolymers of a vinyl chloride 
and a conjugated diene, for example, a vinyl chlorlde-butadiene copolymer and the like; a vinyl chloride- 
urethane copolymer; a vinyl chlorlde-ethyiene-vinyl acetate terpolymer; and a blend of one of these (co)- 
polymers with a chlorinated polyethylene, a chlorinated polypropylene, a polyurethane, an acrylonitrile- 
5 butadiene-styrene terpolymer, a methacrylic acid ester-butadiene-styrene terpolymer or an acrylonitrile- 
butadiene copolymer. 

The vinyl chloride copolymers mentioned above has a bound vinyl chloride content of at least 60% by 
weight. 

The chlorine-containing resin is preferably a mixture of 100 parts by weight of a polyvinyl chloride and 
70 20-120 parts by weight of a plasticizer. 

The chlorine-containing resin composition of this invention can be molded into semi-rigid to flexible 
articles depending upon the applications of the molded articles, by varying the amount of the plasticizer 
(e.g. trimellltic acid ester or the like) used. If necessary, the chlorine-containing resin composition can 
comprise appropriate amounts of a filler, a pigment, an anti-static agent, an anti-fogging agent, a flame 
75 retardant, an antifungal agent, a crosslinking agent, a blowing agent and other auxiliary reagents. 
This invention is specifically described below referring to Examples. 

Synthesis Example 1 

20 120 g (1 mole) of diethytene glycol monomethyl ether was heated with stirring. When the temperature 
thereof reached 80*C, 112 g (0.8 mole) of sodium perchlorate monohydrate was added in small portions to 
suspend it in diethylene glycol monoethyl ether. The temperature of the resulting suspension was gradually 
elevated to 100'C while stirring the suspension, upon which the suspension became a solution. The 
solution thus formed was further heated gradually, whereby the reaction proceeded with mild heat 

25 generation. Then, the reaction mixture was distilled at 110*C under reduced pressure, to remove the 
calculated amount of water, thereby completing the reaction. As a result. 215 g of a yellow, transparent, 
liquid complex was obtained. 

Synthesis Example 2 

30 

The same procedure as In Synthesis Example 1 was repeated, except that 115 g (0.6 mole) of 
tripropylene glycol was substituted for the 120 g of diethylene glycol monomethyl ether, to obtain 210 g of 
a light yellow, transparent, liquid complex. 

' 35 Synthesis Example 3 

The same procedure as in Synthesis Example 1 was repeated, except that 138 g (1 mole) of ethylene 
glycol monophenyl ether was substituted for the 120 g of diethylene glycol monomethyl ether and 138 g 
(0.5 mole) of magnesium perchlorate triHydrate was substituted for the 112 g of sodium perchlorate 
40 monohydrate. to obtain 245 g of a yellow, transparent, liquid complex. 

Synthesis Example 4 

The same procedure as in Synthesis Example 3 was repeated, except that 129 g (1.1 mole) of ethylene 
45 glycol monobutyl ether was substituted for the 138 g of ethylene glycol monophenyl ether to obtain 235 g 
of a yellow, transparent, liquid complex. 

Synthesis Example 5 

50 The same procedure as in Synthesis Example 1 was repeated, except that 134 g (1 mote) of 
dipropylene glycol was substituted for the 120 g of diethytlene glycol monomethyl ether and 155 g (0.5 
mole) of calcium perchlorate tetrahydrate was substituted for the 112 g of sodium perchlorate monohydrate. 

Synthesis Example 6 

55 

The same procedure as In Synthesis Example 1 was repeated, except that 118 g (1 mole) of ethylene 
glycol monobutyl ether was substituted for the 120 g of diethylene glycol monomethyl ether and 117 g (0.3 
mole) of barium perchlorate trihydrate was substituted for the 1 1 2 g of sodium perchlorate monohydrate. 
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Each of the complexes [the stabilizer component (d) of this invention] obtained in Synthesis Examples 
1-6 was measured for Infrared absorption spectrum using an Infrared spectrophotometer. As a result, the 
complexes showed characteristic absorptions of Me(CI04)„ at 1140-1060 cm"^ and 630 cm-i and those of 
R(OH)p at 3600-3200 cm'^ 

Also, the liquid complexes obtained in Synthesis Examples 1-6 were subjected to test for evaluation of 
dangerousness of unstable substances, by the following test method which is described In T. Yoshlda, 
"Kagakuyakuhin no Anzen" (Safety of Chemicals). 1982: 

(a) Test for heat-generatabllity and stability by differential scanning colorlmetry 

None of the liquid complexes obtained in Synthesis Examples 1-6 exhibited such behavior as heat 
generation or the like in a temperature range of 60-220 and all of them were stable In the temperature 
range. 

(b) Dewar vessel test 

A storage test at constant temperature under heat accumulation conditions was conducted by storing a 
sample at a temperature of 150*C for 168 hours to evaluate Its degradability under heat accumulation 
conditions. As a result, none of the liquid complexes obtained in Synthesis Examples 1-6 showed such 
behaviors as heat generation, thermal degradation and the like due to heat-accumulation. 

These test results indicated that none of the complexes obtained above had fear of heat generation, 
thermal degradation, etc. 

Examples 1-8 and Comparative Examples 1-5 

In order to examine the thermal stability, processabllity. etc. of the chlorine-containing resin composition 
of this invention containing the stabilizer components (a) to (d). various tests were conducted using the 
following compounds: 



Formulation 




Vinyl chloride resin*^ 
Plasticizer*^ 
Epoxidized soybean oil 

Organic ester of phosphorons acid"^ Stabilizer (See Table 1) 
Rne powder vinyl chloride resin for paste*^ 


100 parts by weight 

60 parts by weight 

3 parts by weight 

0.8 part by weight (See Table 1) 

15 parts by weight 



Note: 

Zeon 103 EP-8. a product of Nippon Zeon Co.. Ltd.. having an average polymerization degree of 800 
^ Vinyclzer N-80 (tri-n-octyl trimellltate), a product of Kao Corp. 
^ Tetraalkyl(Ci2-i5)bisphenol A diphosphite 

A fine powder for paste, having an average polymerization degree of 850 and containing 90% or 
more of particles which pass through a 200-mesh (Tylor) screen. 



(1) Preparation of resin composition in the powder form 

Into a 20-llter Henschel mixer was charged 2,000 g of a vinyl chloride resin, and the number of 
revolutions of the mixer was set at 1.000 rpm. Then, the stabilizer was added to the resin in an amount as 
indicated in the above formulation, and the resulting mixture was stirred with heating. When the temperature 
reached 60 'C, the epoxidized soybean oil and the plasticizer were added to the mixture in this order, and 
stirring was further effected with heating. The temperature of the resin composition reached 120*C. and the 
stin-ing (dry blending) was continued for 30 minutes at that temperature. The mixture in the Henschel mixer 
was cooled with water. At 40*C. 300 g of the fine powder vinyl chloride resin for paste was added to the 
cooled mixture, and stirring was effected for 5 minutes to obtain a vinyl chloride resin composition in the 
powder form. 
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(2) Preparation of sheet 

A nickel-chrominum steel plate having a size of 300 mm x 300 mm x 1 .5 mm (thickness) was heated in 
a Geer given at 240 'C and then taken out. On the mirror surface of the plate, 200 g of the resin 
5 composition in the powder form prepared in (1) above was sprinkled in the form of a disc of 200 mm in 
diameter. The resin composition on the surface was allowed to stand for 10 seconds to fusion-bond 
particles of the resin to the plate. Then, the unbonded particles of the resin composition was wiped off. The 
plate with the fused resin was placed again in the Geer oven at 240 "C for 50 seconds to melt the resin, 
after which the plate with the molten resin was taken out of the oven and immediately subjected to rapid 
10 cooling. A resin sheet of 200 mm in diameter and 0.75 mm in thickness was separated from the plate. 
This sheet was subjected to the following tests. 

Test 1 

75 (a) The sheet was placed In a Geer oven at 260 * C for a given period of time and then examined for the 
discoloration due to thermal degradation and the time taken until the sheet resin was decomposed to 
black. 

(b) The sheet was also examined for peelability from the plate and staining on the mirror surface of the 
plate (piate-out) when the sheet was separated from the plate. 
20 The results of Test 1 are shown in Table 2. 

(3) Integral molding with urethane foam 

The sheet obtained by the method of (2) above was set in a metal mold. On this sheet set in the metal 
25 moid was poured a starting mixture for urethane foam, obtained by stinring a polyol (EP-3033» a product of 
Mitsui Toatsu Chemicals, Inc.) and a polyisocyanate (MDI-CR-200, a product of the same company) in a 
weight ratio of 10:7. The starting mixture for urethane foam was then foamed, to obtain an integrally molded 
article of 20 mm in thickness, consisting of a vinyl chloride sheet and an urethane foam. - 

The molded article was subjected to the following test. 

30 

Test 2 

(a) The molded article was placed in a Geer oven heated at 120* C for a long period of time to examine 
the discoloration due to heat accumulation. When 200 hours elapsed in the course of the heating, 

35 blooming or bleeding was examined. 

(b) The molded article heated at 120*0 for a long period of time was tested for elongation (%) in 
accordance with JIS K 7113-81 "Method of Tensile Test of Plastics". 
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The results of Test 2 are shown in Table 3. 
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Claims 

55 

1. A thermally stabilized chlorine-containing resin composition comprising a chlorine-containing resin and 
a stabilizer consisting essentiahy of (a) an overbased alkaline earth metal carboxylate or phenolate 
complex, (b) zeolite, (c) calcium hydroxide and (d) a complex of at least one metal perchlorate selected 
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from the group consisting of sodium, magnesium, calcium and barium perchiorates with at least one 
compound selected from the group consisting of potyhydric alcohols and their derivatives. 

2. A composition according to Claim 1, wherein the chlorine-containing resin is a vinyl chloride homo- 
5 polymer, a copolymer of vinyl chloride and an ethylenically unsaturated monomer, a vinyl chloride-vinyl 

acetate copolymer or a vinyl chloride-ethylene-vinyl acetate terpolymer, the copolymers and the 
terpolymer having a bound vinyl chloride content of at least 60% by weight. 

3. A composition according to Claim 1, which further contains, as a blending polymer, at least one 
70 polymer selected from the group consisting of a methacrylate-butadiene-styrene terpolymer, an 

acrylonitrlle-butadiene copolymer and a polyurethane. 

4. A composition according to Claim 1, wherein the chlorine-containing resin is a mixture of 100 parts by 
weight of a polyvinyl chloride and 20-120 parts by weight of a plastlcizer. 

75 

5. A composition according to Claim 1 , wherein the component (a) of the stabilizer is overbased barium 
isodecanoate, overbased barium oleate. overbased barium linoleate, overbased calcium isodecanoate, 
overbased calcium oieate. overbased magnesium oleate, overbased barium dodecylphenolate car- 
bonate, overbased barium octylphenolate carbonate, overbased calcium dodecylnonylphenolate car- 

20 bonate, overbased calcium thiobisdodecyiphenolate carbonate or overbased magnesium nonyl- 
phenolate carbonate. 

6. A composition according to Claim 1 , wherein the component (a) of the stabilizer is overbased barium 
octylphenolate carbonate, overbased barium dodecylphenolate carbonate, overbased calcium dodecyl- 

25 nonylphenolate carbonate or overbased magnesium nonylphenolate carbonate. 

7. A composition according to Claim 1 , wherein the component (a) of the stabilizer is overbased barium 2- 
ethylhexanoate, overbased barium oleate, overbased barium linoleate, overbased calcium isodecanoate, 
overbased calcium oleate or overbased magnesium oleate. 

30 

8. A composition according to Claim 1, wherein the component (a) of the stabilizer is contained In an 
amount of 0.1-4 parts by weight per 100 parts by weight of the chlorine-containing resin. 

9. A composition according to Claim 1, wherein the component (a) of the stabilizer is contained in an 
35 amount of 0.2-2 parts by weight per 100 parts by weight of the chlorine-containing resin. 

10. A composition according to Claim 1, wherein the component (b) of the stabilizer is a synthetic A type 
zeolite represented by Na20*Al203*xSi02*yH20 (0.5 ^ x ^ 3 and 0.5 ^ y ^ 6). 

40 11. A composition according to Claim 1. wherein the component (b) of the stabilizer Is a synthetic A type 
zeolite represented by Na20»Al2 03»xSi02«4.5H20. 

12. A composition according to Claim 1, wherein the component (b) of the stabilizer is zeolite particles 
having a weight average particle diameter of 10 microns or less and contained in an amount of 0.1-5 

45 parts by weight per 100 parts by weight of the chlorine*containing resin. 

13. A composition according to Claim 12, wherein the component (b) of the stabilizer Is contained in an 
amount of 0.5-2 parts by weight per 100 parts by weight of the chlorine-containing resin. 

50 14. A composition according to Claim 1, wherein the component (c) of the stabilizer is contained In an 
amount of 0.5-8 parts by weight per 100 parts by weight of the chlorine-containing resin. 

15. A composition according to Claim 1, wherein the component (c) of the stabilizer is in the form of 
particles having a weight average particle diameter of 10 microns or less and contained in an amount of 

55 1-5 parts by weight per 100 parts by weight of the chlorine-containing resin. 

16. A composition according to Claim 1. wherein the component (d) of the stabilizer is a complex 
represented by [Me(C104)n][R(0H)p]q (Me is sodium, magnesium, calcium or barium, n is an Integer of 
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1 or 2, p is an integer of J -3, q is an arbitrary number of 1-6, R is tlie residue of polyhydric alcohol or 
its derivative, and qR's may be the same or different), the complex being liquid at ordinary tempera- 
ture. 

5 17. A composition according to Claim 16. wherein R is the residue of at least one compound selected from 
the group consisting of ethylene glycol, ethylene glycol mono-Ci -iaikyi ethers and ethylene glycol 
monophenyl ether. 

18. A composition according to Claim 16. wherein R is the residue of at least one compound selected from 
10 the group consisting of diethylene glycol and diethylene glycol mono-Ci'^alkyl ethers. 

19. A composition according to Claim 16, wherein R is the residue of at least one compound selected from 
the group consisting of propylene glycol and propylene glycol mono-Ci-^alkyl ethers. 

75 20. A compositions according to Claim 16, wherein R Is the residue of at least one compound selected 
from the group consisting of triethylene glycol, polyethylene glycol, dipropylene glycol and tripropylene 
glycol. 

21. A composition according to Claim 1. wherein the component (d) of the stabilizer is a complex obtained 
20 by reacting at least one metal perchlorate selected from the group consisting of sodium, magnesium; 

calcium and barium perchlorates, with at least one compound selected from the group consisting of 
polyhydric alcohols and their derivatives in a weight ratio of from 10 : 90 to 70 : 30. 

22. A composition according to Claim 21 , wherein the weight ratio Is from 20 : 80 to 55 : 45. 

25 

23. A composition according to Claim 1, wherein the stabilizer component (d) Is contained in an amount of 
0.2-5 parts by weight per 100 parts by weight of the chlorine-containing resin. 

24. A composition according to Claim 1 , wherein the stabilizer component (d) Is contained in an amount of 
30 0.5-2 parts by weight per 100 parts by weight of the chlorine-containing resin. 

25. A composition according to Claim 1 . which further comprises at least one metal soap selected from the 
group consisting of magnesium, calcium, barium and zinc salts of organic acids. 

35 26. A composition according to Claim 1 , which further comprises at least one organic ester of phosphorous 
acid selected from the group consisting of trialkyl type phosphites, alkylaryl type phosphites, bisphenol 
A type phosphites and polyol ester type phosphites. 

27. A composition according to Claim 1, which further comprises a /3-diketone compound or an epoxy 
40 compound. 

PatentansprUche 

1. Thermisch stabllisierte chlorhaltige Harzzusammensetzung mit Gehalt an chlorhaltigem Harz und einem 

45 Stabilisator. im wesentllchen bestehend aus (a) einem Oberbasischen Erdalkalimetallcarboxyiat Oder 
-phenolatkomplex, (b) Zeolith, (c) Calciumhydroxid und (d) einem Komplex von mindestens einem der 
Metailperchlorate von Natrium, Magnesium, Calcium und/oder Barium mit mindestens einer der 
Verbindungen polyhydrische Alkohole und/oder ihre Derivate. 

50 2. Zusammensetzung nach Anspruch 1. wobei das chlorhaltige Harz ein Vinylchlorldhomopolymer, ein 
Copolymer von Vinylchlorid und einem ethylenisch ungesattigten Monomeren, ein Vinylchlorid-Vinyl- 
acetatcopolymer Oder ein Vinylchlorid-Ethylenvinylacetatterpolymer, wobei die Copolymeren und das 
Terpolymer einen gebundenen Vinylchloridgehalt von mindestens 60 Gew.% aufweisen. 

55 3. Zusammensetzung nach Anspruch 1, die daruber hinaus als Mischungspolymer zumindest ein Metha- 
crylat-Butadien-Stryrolterpolymer, ein Acrylnitril-Butadiencopolymer und/oder ein Polyurethan enthSit. 
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4. Zusammensetzung nach Anspruch 1, wobei das chlorhaltige Harz eine MIschung von 100 Gewichtstei- 
len eines Polyvinylchlorids und 20 bis 120 Gewichtsteilen eines Weichmachers 1st. 

5. Zusammensetzung nach Anspruch 1, wobei die Komponente (a) des Stabilisators Dberbasisches 
5 Bariumisodecanoat. uberbasisches Bariumoleat, uberbaslsches Bariumlinoleat, Uberbasisches Bariumli- 

noleat, uberbasisches Calclumisodecanoat, uberbasisches Calciumoleat, uberbasisches Magnesiumole- 
at. Uberbasisches Bariumdodecylphenolatcarbonat. Uberbasisches Bariumoctylphenotatcarbonat Uber- 
basisches Catciumdodecylnonylphenolatcarbonat. Uberbasisches Calciumthloblsdodecylphenolatcarbo- 
nat und/oder Uberbasisches Magnesiumnonylphenolatcarbonat ist. 

10 

6. Zusammensetzung nach Anspruch 1, wobei die Komponente (a) des Stabilisators Uberbasisches 
Bariumoctylphenolatcarbonat Uberbasisches Bariumdodecylphenolatcarbonat. Uberbasisches Calcium- 
dodecylnonyiphenolatcarbonat und/oder Uberbasisches Magnesiumnonylphenolatcarbonat ist. 

75 7. Zusammensetzung nach Anspruch 1, wobei die Komponente (a) des Stabilisators uberbasisches 
Barium-2-ethylhexanoat Uberbasisches Bariumoleat, Uberbasisches Bariumlinoleat, Uberbasisches Cal- 
ciumisodecanoat Uberbasisches Calciumoleat und/oder Uberbasisches Magnesiumoleat ist. 

8. Zusammensetzung nach Anspruch 1, wobei die Komponente (a) des Stabilisators in Mengen von 0,1 
20 bis 4 Gewichtsteilen je 100 Gewichtsteile chiorhaltiges Harz enthalten ist. 

9. Zusammensetzung nach Anspruch 1 , wobei die Komponente (a) des Stabilisators in Mengen von 0.2 
bis 2 Gew.% je 100 Gewichtsteile chiorhaltiges Harz enthalten ist. 

25 10. Zusammensetzung nach Anspruch 1, wobei die Komponente (b) des Stabilisators ein synthetischer 
Zeolith vom Typ A gemaB Na20-Al203»xSi02«yH20 (0.5 i x £ 3 und 0,5 5 y S 6) ist. 

11. Zusammensetzung nach Anspruch 1, wobei die Komponente (b) des Stabilisators ein synthetischer 
Zeolith vom Typ A gemSB Na20«Al203»xSi02-4p5H20 ist. 

30 

12. Zusammensetzung nach Anspruch 1. wobei die Komponente (b) des Stabilisators Zeolithpartikel sind, 
die einen (Gewichts-) mittleren Partikeldurchmesser von 10 Mikron Oder wenlger aufweisen und in 
Mengen von 0.1 bis 5 Gewichtsteilen je 100 Gewichtsteile des chlorhaltigen Harzes enthalten sind. 

35 13. Zusammensetzung nach Anspruch 12. wobei die Komponente (b) des Stabilisators in Mengen von 0.5 
bis 2 Gewichtsteilen je 100 Gewichtsteile des chlorhaltigen Harzes enthalten ist. 

14. Zusammensetzung nach Anspruch 1, wobei die Komponente (c) des Stabilisators in Mengen von 0,5 
bis 8 Gewichtsteilen je 100 Gewichtsteile des chlorhaltigen Harzes enthalten ist. 

40 

15. Zusammensetzung nach Anspruch 1, wobei die Komponente (c) des Stabilisators In Form von Partikein 
mit einem (Gewichts-) mittlerem Partikeldurchmesser von 10 Mikron Oder weniger und in Mengen von 1 
bis 5 Gewichtsteilen je 100 Gewichtsteile des chlorhaltigen Harzes enthalten ist. 

45 16. Zusammensetzung nach Anspruch 1, wobei die Komponente (d) des Stabilisators ein Komplex gemSB 
[Me{CI04)n]IR(0H)p]q (Me ist Natrium, Magnesium, Calcium und/oder Barium, n ist eine ganze Zahl von 
1 Oder 2, p ist eine ganze Zahl von 1 bis 3, q ist eine Zahl von 1 bis 6, R ist der Rest eines 
polyhydrischen Alkohols Oder dessen Derivats, und qR* konnen gleich Oder verschieden sein) ist. wobei 
der Komplex bei normaler Temperatur flUssig Ist 

50 

17. Zusammensetzung nach Anspruch 16, wobei R der Rest von mindestens einer der Verbindungen 
Ethylenglykol, Ethylenglyko|mono-Ci -♦alkylether und/oder Ethylenglykolmonophenylether ist. 

18. Zusammensetzung nach Anspruch 16. wobei R der Rest von mindestens einer der Verbindungen 
55 Diethylenglykol und/oder Diethylenglykolmono-d-^alkylether ist. 

19. Zusammensetzung nach Anspruch 16. wobei R der Rest von mindestens einer der Verbindungen 
Propylenglykol und/oder Propylenglyko!mono-Ci-4alkylether ist. 
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20. Zusammensetzung nach Anspruch 16, wobei R der Rest mindestens einer der Verbindungen Triethyl- 
englykol, Polyethylenglykbl, Dipropylenglykol und/oder Tripropylenglykol ist. 

21. Zusammensetzung nach Anspruch 1, wobei die Komponente (d) des Stabilisators ein Komplex Ist, der 
erhalten wird durch Umsetzung von mindestens einem der Metallperchiorate von Natrium, Magnesium. 
Calcium und/oder Barium mit mindestens einer der Verbindungen polyhydrische Alkohole und/oder ihre 
Derivate im Gewichtsverhaltnis von 10 : 90 bis 70 : 30. 

22. Zusammensetzung nach Anspruch 21. wobei das Gewichtsverhaltnts von 20 : 80 bis 55 : 45 betrSgt. 

23. Zusammensetzung nach Anspruch 1. wobei die Stabilisatorkomponente (d) In Mengen von 0,2 bis 5 
Gewichtsteilen je 100 Gewichtstelle chlorhaltiges Harz enthalten ist 

24. Zusammensetzung nach Anspruch 1, wobei die Stabilisatorkomponente (d) in Mengen von 0,5 bis 2 
Gewichtsteilen je 100 Gewichtsteile chlorhaltiges Harz enthalten ist. 

25. Zusammensetzung nach Anspruch 1, die zusatzllch mindestens eine der Metallseifen von Magnesium, 
Calcium, Barium und/oder Zinksaize organisicher SSuren enthSlt. 

26. Zusammensetzung nach Anspruch 1, die zusatzlich mindestens einen der organischen Ester der 
PhosphorsMure Trialkylphosphlte, Alkylarylphosphite, Bisphenol A Phosphite und/oder Polyolesterphos- 
phite enthalt. 

27. Zusammensetzung nach Anspruch 1 . die zusatzlich eine ^-Diketonverbindung und/oder eine Epoxyver- 
bindung enthalt. 

Revendications 

1. Composition de r^sine chlor^e stabilis^e h la chaleur, comprenant une r^sine chlor^e et un stabilisant 
qui se compose essentiellement: (a) d*un complexe de carboxylate ou de phenolate de metal alcalino- 
terreux surbasifi^, (b) d*une z^olithe, (c) d*hydroxyde de calcium et (d) d*un complexe d'au moins un 
perchlorate metallique choisi dans le groupe constitu^ par les perchlorates de sodium, de magnesium, 
de calcium et de baryum. avec au moins un compost choisi dans le groupe constitu^ par les 
polyalcools et leurs d6rlv^s. 

2. Composition seion ta revendication 1, dans laquelle la risine chlorie est un homopolym^re de chlorure 
de vinyie, un copolymere de chlorure de vinyle et d*un monomere a insaturation ethylenique, un 
copolym§re chlorure de vinyie/ac^tate de vinyle ou un terpolymdre chlorure de vinyle/^thyl^ne/ac^tate 
de vinyle, les copotym^res et le terpolym^re ayant une teneur en chlorure de vinyle 11^ d'au moins 
60% en poids. 

3. Composition selon la revendica^tion 1 , contenant en outre, en tant que polymfere de milange, au moins 
un polymdre choisi dans je groupe constitu^ par un terpolym§re m^thacrylate/butadiene/styr^ne. un 
copolymere acrylonitrile/butadl^ne et un polyurethanne. 

4. Composition selon la revendication 1, dans laquelle la r^sine chlor^e est un melange de 100 parties en 
poids d*un potychlorure de vinyle et de 20 ^ 120 parties en poids d'un plastifiant. 

5. Composition selon la revendication 1 , dans laquelle le composant (a) du stabilisant est risod4canoate 
de baryum surbaslfi^, Tol^ate de baryum surbasifi^, le linol^ate de baryum surbasifi^, Tisod^canoate de 
calcium surbasifi^. I'ol^ate de calcium surbasifi6, I'ol^ate de magnesium surbaslfi4. ie dod^cylphdnola- 
te-carbonate de baryum surbasifl6. I'octylph^nolate-carbonate de baryum surbasifi^, le dod^cylnonyl- 
phenolate-cart>onate de calcium surbasifi^, le thiobisdodecylph^nolate-carbonate de calcium surbasifi§ 
ou le nonylphenolate-carbonate de magnesium surbasifie. 

6. Composition selon la revendication 1 , dans laquelle le composant (a) du stabilisant est I'octylph^nolate- 
carbonate de baryum surbasifi^, le dod^cylphenolate-carbonate de baryum surbasifi^, le dodecylnonyl- 
ph^nolate-carbonate de calcium surbasifi§ ou le nonylphenolate-carbonate de magnesium surbasifie. 
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7. Composition selon la revenclication 1. dans laquelle le composant (a) du stabilisant est ie 2-6thylhexa- 
noate de baryum surbasifi4, l*ol6ate de baryum surbasifi^, le linol6ate de baryum surbasifi§, risod^ca- 
noate de calcium surbasifie. Toleate de calcium surbasifi^ ou I'oleate de magnesium surbasifie. 

5 8. Composition selon la revendication 1, dans laquelle le composant (a) du stabilisant est contenu dans 
une proportion de 0.1 ^ 4 parties en poids pour 100 parties en poids de la r^sine chlor^e. 

9. Composition selon la revendication 1, dans laquelle le composant (a) du stabilisant est contenu dans 
une proportion de 0,2 k 2 parties en poids pour 100 parties en poids de la r^sine chloree. 

10 

10. Composition selon la revendication 1, dans laquelle le composant (b) du stabilisant est une z^olithe 
synth^tique de type A, representee par Na2O.AI2O3.xSiO2.yH2O (0,5 ^ x :S 3 et 0,5 ^ y ^ 6). 

11. Composition selon la revendication 1, dans laquelle le composant (b) du stabilisant est une zeollthe 
75 synth^tique de type A, representee par Na20.Al203.xSi02.4.5H20. 

12. Composition selon la revendication 1. dans laquelle le composant (b) du stabilisant est constitue par 
des particules de zeollthe ayant un diametre en moyenne ponderale de 10 um ou moins et contenues 
dans une proportion de 0,1 a 5 parties en poids pour 100 parties en poids de la resine chloree. 

20 

13. Composition selon la revendication 12, dans laquelle le composant (b) du stabilisant est contenu dans 
une proportion de 0,5 a 2 parties en poids pour 100 parties en poids de la resine chloree. 

14. Composition selon la revendication 1, dans laquelle le composant (c) du stabilisant est contenu dans 
25 une proportion de 0.5 ^ 8 parties en poids pour 100 parties en poids de (a resine chloree. 

15. Composition selon la revendication 1. dans laquelle le composant (c) du stabilisant est sous la forme de 
particules ayant un diametre en moyenne ponderale de 10 um ou moins et contenues dans une 
proportion de 1 k 5 parties en poids pour 1 00 parties en poids de la resine chloree. 

30 

16. Composition selon la revendication 1, dans laquelle le composant (d) du stabilisant est un complexe 
represente par [Me(CI00n][R(0H)p]q (Me etant un atome de sodium, de magnesium, de calcium ou de 
baryum, n etant le nombre entier 1 ou 2, p etant un nombre entier de 1 ^ 3. q etant un nombre 
arbitraire de 1 ^ 6, R etant le residu d'un polyslcool ou d'un derive de celui-ci et les qR pouvant etre 

35 Identiques ou differents), le complexe etant liquide ^ la temperature ordinaire. 

17. Composition selon la revendication 16, dans laquelle R est le residu d'au moins un compose choisi 
dans le groupe constitue par I'ethyl^neglycol. les ethers monoalkyliques en Ci-C* d'ethylfeneglycol et 
rether monophenylique d'ethylenegiycol. 

40 

ia Composition selon la revendication 16, dans laquelle R est le residu d'au moins un compose choisi 
dans le groupe constitue par le diethyl^negtycol et les ethers monoalkyliques en Ci -C4 de diethyiene- 
glycol. 

45 19. Composition selon la revendication 16, dans laquelle R est le residu d'au moins un compose choisi 
dans le groupe constitue par le propyl^negiycol et les ethers monoalkyliques en C1-C4 de propylene- 
glycol. 

20. Composition selon la revendication 16, dans laquelle R est le residu d'au moins un compose choisi 
50 dans le groupe constitue par le triethyleneglycol. le polyethylenegiycol. le dipropyleneglycol et le 

tripropylfeneglycol. 

21. Composition selon la revendication 1, dans laquelle le composant (d) du stabilisant est un complexe 
obtenu en faisant r^agir au moins un perchlorate metaliique choisi dans la groupe constitue par les 

55 perchlorates de sodium, de magnesium, de calcium et de baryum, avec au moins un compose choisi 
dans le groupe constitue par es polyalcools et leurs derives, dans un rapport ponderal de 10 : 90 ^ 70 : 
30. 
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22. Composition selon la revendication 21 . dans laquelle le rapport pond^ral est compris entre 20 : 80 et 
55 : 45. 

23. Composition selon la revendication 1, dans laquelle le composant (d) du stabiiisant est contenu dans 
5 une proportion de 0.2 a 5 parties en poids pour 100 parties en poids de la r^sine chlor^e. 

24. Composition selon la revendication 1, dans laquelle le composant (d) du stabiiisant est contenu dans 
une proportion de 0,5 a 2 parties en poids pour 100 parties en poids de la resine chloree. 

70 25. Composition selon la revendication 1, comprenant en outre au moins un savon metaillque choisi dans 
le groupe constitu^ par les sels de magnesium, de calcium, de baryium et de zinc des acides 
organiques. 

26. Composition selon la revendication 1 . comprenant en outre au moins un ester organique d'acide 
75 phosphoreux choisi dans ie groupe constitu^ par ies phosphites de type trialkylique, les phosphites de 

type alkylaryiique, les phosphites du type du bisph^nol A et les phosphites du type des esters de 
polyol. 

27. Composition selon la revendication 1 , comprenant en outre un compose /8-dicetonique ou un compose 
20 ^poxy. 
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